Variable temperature EPR spectra of KNilOß • 0.5 H2O have established that the paramagnetic behavior of this compound (~ 1 BM) is due to the presence of nickel(III) atoms which have occupied some nickel(IV) sites in the crystal lattices. Change of spectral pattern from rhombic (77 K) to isotropic (300 K) is due to a dynamic Jahn-Teller effect. Electrical conductivity measurement has shown it to be a poor semiconductor. KNilOe • 0.5 H2O on heating at 300 °C forms K2M2I2O9 which is stable in the temperature range 300-400 °C. Chemical reactivities and reflectance spectrum of this compound have indicated it to be K2Ni2 II l2 VI Og.
Introduction
Nickel in +4 oxidation state has been stabilized by a variety of organic ligands [1] . However, among the few inorganic ligands, periodate [2] is of particular interest. The compound KNilOe • 0.5 H2O was reported to be weakly paramagnetic ~ 1 BM [2] which has been verified by us. This value appears rather high for a nickel(IV) species, because it should be either diamagnetic or due to temperature independent paramagnetism at the most can have a moment ~0.6 BM [3] . We have been intrigued to know the source of paramagnetism and therefore have examined variable temperature EPR and thermal characteristics of this compound.
Experimental
KNilOö • 0.5 H2O was prepared according to Ray [4] and its composition was verified by chemical analysis. EPR spectra of poly crystalline materials were recorded with a Varian 4 X-band spectrometer in the temperature range 77-300 K. 1,1-Diphenyl-2-picryl hydrazil was used as the marker. Thermal analysis was carried out with a MOM Derivatograph. Diffuse reflectance spectra were recorded with a Cary 17 spectrophotometer. Electrical conductivity of KNilOß • 0.5 H2O was measured in compacted form under vacuum (10~2 Torr) by four-probe technique. For current measurement an EC electrometer amplifier and for voltage measurement an EC pH/millivoltmeter was used. MP 1026-A regulated power supply unit was used as the dc voltage source.
Results and Discussion
The EPR spectra of KNilOe • 0.5 H20 at different temperatures are shown in Fig. 1 feature remains isotropic from 300 to 260 K. At 253 K the spectrum is slightly split (Fig. 1 ) and the extent of splitting continously increases as the temperature is lowered. A clear rhombic spectrum results at 77 K which is having the following gvalues: gi = 2.130, g2 = 2.212, g3 = 2.261, <g> = 2.201. For the isotropic spectrum, <g> = 2.205.
The nature of these spectra can be readily explained by assuming S = 1/2 which means the presence of nickel(III) atoms in the crystal lattice of KNilOe • 0.5 H20. The <g> value also indicates that the unpaired electron resides mainly in the metal ion orbital. The variation of EPR spectral characteristics as a function of temperature is clearly due to a dynamic Jahn-Teller effect of nickel(III). X-Ray crystallographic studies [5, 6] of this compound have revealed the presence of hexagonal sheets of linked NiOe and IOQ octahedra with alkali metal atoms lying in the octahedral holes between the sheets. Thus during formation, some of the nickel(IV) sites in the crystal lattices of KNilO 6 • 0.5 H2O are occupied by nickel(III) atoms. Obviously the concentration of Ni 3+ ion is very low as the chemical composition indicates. Although quantitative determination of Ni 3+ ion concentration was not made by EPR technique we considered that the compound will act as a poor semiconductor. Indeed electrical conductivity measurement at room temperature has shown it to have low specific conductance, o = 7.5 x 10 -12 ohm -1 cm -1 . A higher temperature measurement was intended but could not be carried out as the compound begins to decompose slightly above room temperature.
Thermal analysis of KNilOe • 0.5 H2O has established that the compound undergoes exothermic decomposition in between 50 and 300 °C. A light green product is obtained which is stable from 300 to 400 °C. The observed weight loss of 9.6% agrees satisfactorily with the calculated value 10.0% for the reaction: K2Ni2 II l2 VI 09. The reflectance spectrum (Fig. 2) shows the presence of three bands which are clearly due to 3 A2g 3 Tig (P) (26,300 cm" 1 ), 3 A2g -> 3 Tig (14,300 cm-*) and 3 A2g -> 3 T2g (8,850 cm-1 ) transitions of nickel(II) in an octahedral ligand field. The 10 Dq value 8,850 cm -1 is also typical of a NiOe chromophore [7] and is suggestive of the formulation K2Ni2"I2vi09. In a previous study it was shown [8] that alkaline earth periodates M2I2O9 • nH20 also form hexavalent iodates.
Thanks are due to RSIC, IIT Madras for the EPR spectra which were obtained as technical service.
